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Opranm3aunn 06be L nenbIx Haymu USSR
N0 NPHMEHEHHD AaTOMHOK 3HEprhy ORIGINAL:RUSSIAN

B MHPHIX LenAX

He nopnemsy ornawennn ao 0PHUMAABLHOTD COOGUICHMUA Na Kondepenymuu

OKCIIEPUMEHTANBHNE PEAKTOPU HA BUCTPHX HEUTPOHAX
B_COBETCKOM CORN3E

A, JlenyHexkndt, B.I', Tpadun, H.4. Apucrapxos,

H.M.Bounaperro, O.J.KazauxoBckuii, 0.1, JIndumues,

C.A JawxoB, M.C.Imuxacux, K.K,Penne,D..CraBucckui,
@JdJkpavnnes, NI.H.Ycayes

§I.Bse xzeHue

13y4yeHnue nepcnexkTUB NpOMHIIEHHOTO MCIIC/b30BAHUA PEaxrTopoB Ha
OHCTPHX HeliTpoHax Hayanock B CoseTckoM Com3e B 1949 r. Yme B 37O
BpeMA MOMHO OHNO OxMJaTh, YTO TaKMe PEAKTODH KOMXHH 06aajaTh GONb-
WnM 3HaueByeM KOod(puIMeHTa BOCIPOM3BOJLCTBA. bojee dnaronpuaThie,
YEM B TEIJIIOBHX DEAKTOpaX, YCJIOBMA XLJIA BOCMPOM3ZOLCTBA I OPOYEro
ONpPeLeNinnch CIeLYr ML 00CTOATEIBCTBAMY
a) YMEeHblleHNeM DONX paIMALMOHHOTO 3aiBAaTa B CAMOM ATeDHOM
ropnyem; . 238
6) MaxcHMAIBHLM Pa3MHOEEHNEM HElTDOHOB B u ;
B) OTHOCUTEIBHO MEHBUM napa3uTHHM 3aXBaTOM HEHTDOHOB B KOH-
CTPYKUMOHHEX 1 JPYI'MX MaTepuasax BHYTPU aKTHBHOI BOHH.
lIpon3BelieHHNE OLEHKM NMOXasKBajil, YTO BEMUNHA KO3 XDHIMEHTa
BOCNPOM330LCTBA LONXHA MpPEBHWATDH € IMHULY U, CJIeZ0OBaTENBHO, lpUMEe-
HEHME DeaKTOpOB Ha OHCTPHX HEATpoHaX MOXET OGECIeuuTsh negepadomy
¥ MCNUIB30BAHNE JNA HYAJ aTOMHOU SHEDPIMTHKY BCEro U222,
llepsonauanbHo paGoTH BEAWCH 5 JBYX HANIUBIEHUAX:
a) BCKH3HaA MpopadoTka PasAMYHHX BapUaHTOB NDOMHUJIEHHHX
4TOMHHX JJIEKTPOCTAHUMI C peaxTopaMy Ha OHCTPHX HeHTpOHaX;
6) u3MepeHre HeOoGXONMMBX MU3MYECKNX KOHCTAKT U MCCJeL0BaHus
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no ¢usMKe peaxTOPOB HA OHCTPHX HedTpPOHAX,

B I950-51 rr. OHIO BHIONHEH) YCEU3HOE NPOEKTHUPOBAHUE DEearTo-
PoB Ha OWCTDHX HeHTDOHaX pasHoR wommocts (BmIOTH KO 1,5 MnE kBT
IO Tenay) C NpuMeHeHMeM Pa3JIMYHEX TelnoHocuTenei (Harpm{, Ha TpHii-
-Kanuf, CBUHEL-BUCMYT, remuit). lpoexTupoBadme NOKa3ajl0 TEXHKYEC-
KyD OCYWmeCTBMMOCTH MOJOCHHX cucreM, HamGosee nepcreKTUBHHMM oKa-
SHBAUCH CACTEMH, MCIIONb3YDIME B KAYECTBE TEIIOHOCHUTENS XKUIKHME
IEJOUHNE METalNH,

OnHoBpEMeHHO GH.ia HauaTa paspadoTka Teopun ¥ METOLOB pacuye-
T& DEaxTOPOB Ha OHCTDHX HeHATpoHax, Ilpu 3ToM Gunm pas3paloTaHH MHO-
TOrpyUnosHe METOXH DEWeEHMA NPOCTPaHCTBEHHO~YHEPreTMYeckKo 3azaum
KaK B Juipy3MOHHOM, TaK U B GONee TOYHHX NpudankeEuAX, buianM Tag-
X€ paspaloTaHN TEOPMA BOIMYLEHUH ¥ KMHETMKA MOZOGHHX CucTeM, Pe-
SYJAbIATH MDOBEREHHNX DacyeTroB OWIM [OJNOXEHH B OCHOBY NPOEKTMDOBA-
HHA DOMHINE HHHX M (MBUYSCKMX DEaKTODOB Ha OHCTDHX HellTpOHaX,

OcHOBHOE BHMMAHME Ha IEDBHX 5Tanmax paGoTH GHIO yIeneHo guep-
HO~(QABMYCCKMUM UCCIIENOBAHNAY C OHCTDHMYU HedTporamu. Kak u3BecTHO,
U3MEpeHnaM I(PPeKIOB B3aNMORENCTBUA OHCTDHX HEJHTPOHOB C BEmECTBOM
(3axsar, jeJeHKe) mpMCymM CeLnQuIe CKue TPy IHOCTH. ITH TPYIHOCTH
CBABAHH, I'JaBRHM 00pPa30M, CO CHEIYDUN.M OGCTOSTE THCTBAMN:

a) ceyexus S3aUMOieHCTBYA CUCTPHX Hek TDOHCB C BelleCTBOM, Kak
PaBUIO, OYEHB MaJIH;

G) 30DeKTH 0T D€ 30HAHCHHX 1 TEIMJIOBHX HEHTPOHOB OCHYHO Ha IBa-
TPY NODAJKA TpPEeBRNANT 3PHEKTH 0T UHC L PHX HEATPOHOE .

lleppoe M3 yxa3aHHEX 0GCTOATENBCTB TpECyeT wiA TIpOBEIEHMA
pAfa OCHOBHHX M3MEDEHMM |IDMMEHEHMI TaKOro MOWUNOrO MCTOYHMKA Hel-
TPOHOB, K&K ALEDHHE peaxTop, BTopoe 0GCTOATENBCTBO MCKINYAET BO3-
MOEHOCTL MCilONL30BAHMA ANA 9TORL UeJM DeakTopa Ha TEMJOBHX HeHTpo-
HaX, NOCKOJNBKY HUKAKMMU CODHHMV QMABTDaMM Heib3s 00eCleYUTh CHU-
XEHNC [OTOKA DE3OHAHCHHX HEHTDPOHOB B TpelywluelicA TeoMeTpuu SKCHe-
PHMEHTa )0 HajjiexameXd BeNUYMHH,

MoaToMy Hapajy C OKCIEDHMEHTAMM Ha OGMYHHX MCTOYHUKAX OHC TPHX
HeTPOHOB (YCKOpUTENbHHe TPy Ok, (OTOHEHTPOHHHE MCTOYHUEN M NpPOY.)
OHJIO DEeWeHO MpOBECTH I13MEDEHUA C UCIIOAB30BAHMEM DU3UUECKNX peak-
TOpOB Ha OHCTpUX HeMrpoHax. KpoMe TOro, € MOMOLBO 3THX Xe ycrTaHo-
BOK JOJxid CHiM NDOBOZMTLC & UCCAENOBAHMA 110 (u3UKe OHCTDHY Deax-
TODOB,

dusnyecxue peéKTOpr Ha OuCTpHX HelfrpoHaX LP-I m BP-2 Gunm
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COOpYXEeHN ¥ 3amylleHH: nepsBHi - B Hauane 1955 r., BTOpOf - B Haua-
ne 1956 r.

§ 2. PeakTop BP-I

PeakTop npejnHa3HayeH Mad [POBELEHNd MCCeJOoBaHMA B pasnny-
HHX HEeHTPOHRNX CHEKTpaX BHYTDHM aKTUBHOK 30HH ¥ oTpazaTend, pid
M3YyeHUd CBOKCTB CHCTEM Ha OHCTpHX HeHTpOHaX, NpPOBEDKM TeopuM
CHCTDHX peakToOpoOB. B ‘peakTope He NpeLyCMOTDEHO HMKAKOM IMpUMHYZIUTEX
HOH cucTeMw TeNnoorTsoja. MaxcuMalpHasd MOKHOCThH €r0, OrDAHMYKBAV-
mascd yCAOBMAMM GHOJOIMUYECKOM 3auWuTH, COCTaBAAET HECKONBKO XeCHT-
KOB BaTT, HOpMaJbHHA YPOBEHH MOWLHOCTH, NIpM KOTODOM MPOM3BOIUIOCH
GONBUMHCTBO u3Mepenuit, paBHAJCA HECKOJNbKNM BaTTaM,

O6mu# BMp peaxTopa NpUBEZEH Ha puc, I.

AxTuBHAA 30HA co0paHa U2 NMJIYTOHMEBHX CTepkHel; BSaKJIOYEHHHX
B r'epMeTHUHYD 0COJOYKY U3 HepxaBepmeldl cranu, JnaMeTp MJyTOHUEBOrO
crepzHa I0 mM, BHcoTa 130 MM, BHewnu# gmameTp oGonouku 10,8 M,
KpoMe NAyTOHNEBHX CTEPEHEN B AKTUBHOM 30HE HAXOXATCA TAKEE X0K0C-
THE CTEDEHM M3 00€eIHEeHHOIrO ypaHa MiNM JPYIMX MaTepuasoB JuaMeTpOM
10,8 mM, IlnyToHUMEBHe M X0NOCTHE CTEDPEHU B COOpPKe 00pasyvwT npulnu-
3MTENBHO MpPaBUALHHHA UMIMEID nuamerpoM oxono I30 mu.

AxTuBHAA 30HA QKDYKEeHA CMEHHHM LUJAMHIDUUECKMM OTpaxaTeieM
(sxpanoM) BHCOTOD M juamerpoM 700 MM, MMeeTCH HECKOJBKO KOMIJEK-
TOB OTpaxaTend, B TOL YMCle U3 OCEeIHEHHOr0 ypaHa, MEIM U POy,
OrpaxaTens COCTOMT u3 BuawHed (HemoxsmxHod) m BHyTpennux (nog-
BUEHHX) yacTedt, CHapyxnm X OZLHOH M3 CTOPOH OTpaxaTend NDUCTABASET-
CA TODHBOHTaNbHAA XxonoHHa (OCHUHO M3 TOrO %€ MaTepuasna, uTo X
0TpaxaTens), K0TOpaA SHAUNMTENBHO YBENMUMBAGT TOJALUHY SKpaHa B
OLHOM HalpaBlIEHUM .

Perynmposanue anmapaTa MPOM3BOJNUTCH IBUXEHHEM BHYTDeHHUX
MOJBUKHHX yacTe} oTpazarend. Bcero umeercs TpU opraHa peryaupoBa-
HnA s RoMmeHcupywbumi uuuaip (KU), BcroMomaTEeABLHHE KOMIEHCATOp
(BX) u aBromarnueckuit peryaarop (AP). KIl npepcrasnder cooit mu-
JMHID TonumuHon I3 MM, IBurapumiicd B MpPOCTIPAaHCTBE MExJIY JIBYMA Ha-
npaBJApLMMA TpyGaMyu - UeHTpaibHOM 1 cpepHeli, KIl MozeT HajgBuUTraThCH
CHU3Y HAa aKTUBHYX 30HY, HaxoJalyocd BHYTpPY HeHTpasibpHO#t TpyOu. 3K
u AP zBu¥yTCA B HapPYXHOM KONBIEBOM 3a30De MEkJNy cpejHell M BHeuwHeit
tpyoamu . Tonmuua BEK u AP 20 mmu. BK zaHuMaeT yacTh KOJBLIEBOrQ 3a-
30pa, COOTBETCTIBYOLYW YIIy 1200, AP - yray 309,
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B cocromumi maxcumanbHO} peakTMBENCTU BCE Oprall peryJmpo-
BAHUA HAXOLAICE B KpalHEM BeDXHeM II0JIOXEHMN - Ha yDOBHe BEDXHEro
Kpasd akTMBHON 30HH,. Ilpu onyckaHuu OpraHoB PETryJAUpOBaHug 00pasynTCH
IOJOCTY B 9QKpaHe BONM3M aKTUBHOL S0HH, # OTpaxaTeNbHad CIOCOOHOCTD
9KpaHa najaer. PeakTMBHOCTH amlnapata IIpM 3TOM YMeHbplwaeTcd. M3me-
HEHMe peaKTuBHoCcTM AK, mpoucxojduee Npu OMYCKAHMUM DPaSJIMUHHX Op-
raHoB pPerynupoBaHuA B KpaitHee HUXHee IIONOXeHME, MpuBEJeHO B Taoda.l.

Tadmuua I
Bug oTpaxarens AK  x 1000
Kl BK AP
YpaHoBH i % I 5
Me pHu it o5, 7,5 1.8

Ismepenns A K NpouBBOZMAKCE B MOIKDUTHYECKOM pexnMe. Ilpu
Ofpejs/IeHMMU PeakTUBHOCTM, COOTBEICTBYbUEd 0JHOMy M3 OpraHoB pery-
JNUPOBaHUA, OCTANBLHHE HAXONMAMCH B KpallHeM BepXHEM [10J0KEHUH,

llogvzem KIl v BK BBEpX He MOKeT NMpDOM3BOXMTLCHA HenpepuBHO. Cre-
OyuaJpHagd CUCTEMa mMAroBO IOJAuM OrpaHUUMBaeT BDEeMA JIBAXEHUA opra-
HOR DETyJIMPOBaHMR TakuM 006pasoM, YTO BENMUMHa pPEaKTUBHOCTH, BHOCH-
Mad 3a OZMH war, He mpeBHmaeT 5,107,

Kl m BK cBA3aHH C MEXaHWYECKUM NDMBOJOM NDM TMOMOLM MATHUT-
HOTO cHemaennd. B ciayyae HeoOXoIuMocTH OLCTDOE OCTAHOBKM peakTO-

‘Pa pa3MHKaRICH Henu muranuA 3jaexTpoMarHuToB, ¥ Kl u BK magant

BHU3 Noj JelicTByeM CUJIH TAXECTH.

PaspuB yuene#t mureu¥a SICKTDOMATHMTOB NpPOMBBOJMICH aBTOMATH~-
1€CKY DY TIGCTYNICHMN aBapPUHHMX CHIHANOB 0T CHMCTEMH M3LEDeHUS
MOMHOCTH, COpoC OpPraHoB pPeryampoBaHMd MOXET TAaKKe MpPOM3BOJUTLCA
oyTeM HaxaTud aBapUMHHX KHOMOK HA NYJAbTe YNpaBlieHMS DEaKTOPOM.

IsMepenns MOWHOCTY TPON3BOJATCA C MOMOWLBD TDPEX MPOMOPLMO-
HaJbHHX CYETYUKOB C Bﬁ, ¥ MOHMBaLMOHHOY KaMepH C TBEpAHM GODHHM
CJI0EM, DaCIIOIOXeHHHX Ha Pa3HHX DacCTOAHMAX BOKDPYT peakropa. lme-
0TCH CHEeLMAJBHHE JIpUCTTOCQGie MA, NO3BOAALIME MOMEMATh CYETUUKY
¥ Kamepy B HDapaduHOBHE MM KagMUEBHE YeXJH, CYUETUUKM NOJKADYEHH
E TpeM NYHeUHHM YCUAUTENAM ¥ M3MEDUTENAM CKOPOCTM CYETd, MHTEH-
CHBHOCTE CUeTa N0 KAXIOMY KaHaJy U3MEDAETCH CTDPEJIOYHHM MpPMGODOM,
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PacloNoRe HHUM Ha MyAbTE ynpaBiaenud, HokasaHus OLHOrO M3 KaHanos,
KPOME TOr0, HENPEPHBHO 31MMCHBANTCA HA JeHTY. [loXIepxaHUe MOU-
HOCTM Ha 3ajaHHOM ypoBHe B mHTepBaje oT 0,05 xo 100 BT MpousBo-
IMTCA aBTOMaTUYECKH.,

Bce maMepurennuue KaHaJIE KaK WMIYNsCHHE, TaK M TOXOBMH, CHal-
EEHH yCTDOACTBAMU, JAabWuMM aBapuilHHe CArHaM pu NPEeBHWEHUN yCTa-
HOBJIEHHOI'O YPOBHA MOWHOCIH, & TakKke [1pU ONHOBpEMeHHOM BHXO0JE U3
CTpoa xByXx (M Tpex) UMNYJNBCHHX KaHAJOB. Bpema cpadatusanus (or
TOCTYyIeHNUA aBapuiiHOTO CurHasna IO Hauaja nageHus Kl uim BK) co-
crasnser oxono 0,02 cek. Cnenyer orueTuTs, yro Gsarojapa ManuM
pasMepar peaxTopa, Mpyu NajeHMM OPraHoB DEryNIMPOBAHMA OTHOCUTENBHO
0OJIblad OTPUIA TeNBHAA DEAKTMBHOCTH BHOCUTCS OYeHB OHCTpO, Tax,
HanpuMep, OTpUUATeNbHAA DEAKTUBHOCTh, paBHAd LoNe 3arna 3 [HBanmnu X
HEeJ}TpoHOB = 0,002, BrocuTca npu magenuu Xl 3a 0,03 cex., npxu
nageHsm BX sza O,I cexk.

PeaxTop pasuenaeTCs Ha CHELMAIBHOM METAJINSECKOM MOMOCTE B
UeHTpe 3aja peaxropa (a4 yMEHpUEHUA diXpeKTa paccedHMA OT CTeH
n nona), CTEHH ¥ NMOTOJOK 3asa CIenaHd M3 GeTOHa u MLEeWT I0CTaTOY=
HyO TOIUMHY [InA 0CeCrIeYeHua IOMyCTUMOTO YPOBHSA VCAYYEHNA Ciapyxiu.
CrenuansHoit BalyTH HEmocpe:;C TBEHHO BOKDYT peakTopa Her,

J1g TIpoBe zeHMA DKCHEDILEHTOB B aKTyBHON 30HE I OTpaxarene
NMENTCA MHOIOUMC/IEHHHE RaHalk, B KOTOPHE MOTYT [OMENATHCH DKCIe—
PUMEHTaIbHbHE 00Dpa3UH MINM MIHMATODHHE MOHUBALUONHEE LaMepH,

Peaxtop LP=I pacronoxell B CreuuanpHOM OTZeNBbHOM 3JaHun.lpo-
M€ sala peaxTopa u MyjbTOBOH, 5 HEM MMEDTCA ele [IOMeleHuA Ins
HOAT OTOBLt IKCIEPUMEHTOB M Jpyrue Aac0paTopui.

OCHOBHHE 0COCeHHOCTH peakTopa LP-I

a)HaJMune MHOTOUMCIIeLHLX KaHaJos,

6)IpaKTUYECKN HMYTOXHAA aKTUBALMA DemeCTBa B aKTHUBHON 30He,

B)OTCYTCTBHeE UPMMHKARLE: K annapaTy OHOJOTMYECKOH 3amuTH,

T)OTICYTCTBUE TEMIOHOCHTENR -
oGecreunsanT yxOoGHHE FoCTynN BHYTPB peaxTopa U MNO3BOJANT JNErKo M
[IPOCTO 3al{€HATH JNOHE KOMIOHEHTH AKTHBHOU 30HH. DTO IeJlaeT ero
0COGEeHI0 XODOWO MNPHCHOCOCIeHHNM 2ns paGoTu 1Mo gu3uxe CHCTDHX pe-
aKTOopOB,

Hpoue Torc, ma peaxrope TP-I 3cchua YZ0CHO 11pON3B0.:HTh HCCTe-
AOBAHUA 3. /DEKTOB B3AMMOJEHCTBIA C BeleCTBOM HEeiTPOHOB pa3nnyHLx

J
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CMEXTPOBZ OT CAMOrO KECTKOrO, GANBKOTO K CHEKTpy JieeHUs -BHYTPH
AKTUBHOM BOHN, M JO MATKOrO, DABHOBECHOrO ClIEK1Da B HKpaHe.

§ 3. DPeaxrop BP-2
L. OOmee onucaHue peakrTOpa

Pearrop BP-2 npejHasHauyeH j18 [poBeJeHLd ALEPHO~ DU SMYELCKUX
(a rakxe MaTepuaJsoBe YECKUX) nccne%oaaﬂnﬁ npu mounoct go I00 kBT
B N0TOKAaX GHCTPHX Heifrporos (mo I0 4 H/cuC Cex).

Ax1vBHa# 30Ha peakTopa adajsoruyHa akTusHOM 30He GP-I. Oma
colpaHa u3 MIYTOHMEBHX CTeprHE}! T0# ®xe QOopMH ¥ Tex xe pa3Mepos,
4T0 1 B DbP-I. Kpome nnyToHmeBHX CTEDKHel, B aKTHBHOA 30HE MMEDTCH
ypanoswe crepxHnm (3 oGeiHeHHOro ypaHa). L[pocTpaHCTBO MEXEY CTepK-—
HAMM 3aIIONHEHO oXJjaxiabled peaxrop PTYTHD.

OrpaxaTens COCTOMT U3 ABYX uaCTel - HENOMBUKHOM M MOIBUEHOA.
HenmogsuiHag yaCTh oKpaHa (BHeWHAS) HadpaHa U3 YDPAaHOBHX cTeprHel
ZuaMeTpoM 35 MM B 0000YKe U3 HepraBeblued cTanu., B coGpaHHOM BuJe
HENOEBMEFHI 9KPaH NpeACTaB/ieT CoGOH LMIMHID BHEWHMM pyuaMeTpoM
1 BHCOTOX 700 MM.

lloxByxHNe BHYTDEAHME YACTH DKPAHA HEIOCPEACTBEHHO MDYMHKADT
K axTMBHOH 30He. OHM CnyxaT As4 Nesell DETynupOBaHua ¥ asapuitHOH
OCTalOBKY DEakTopa.,

YpaHoBHit 9KPaH CO BCEX CTOPOH OKDYXEH ME/HHM CI0EM TOJLXHOMK
150 .

Peukrop ¢ ypauOBHM 9KD-HOM U MEZHOW 0G0M0UKO} MOMENEH BHYTDH
DVWMHAPUYIECKEOr0 BOJAHOTC Gaka. TonmuHa cnos BojH B Gaxe 500 mM.
3a BOLAHHIM C/0eM CJejyeT UYTYHHHA Cnoit TomuuHo¥ 400 inf. Ilociemumii
caoif 3aumMTH TonguHoi II00 MM BHMOAHEH M3 TAxenora GeTOHa, COL3]-
FaLero nUMoHHT (CpPeAHAd MWIOTHOCTh GeTOHa 4,2).

l[py mpoexTMpPOBaBMY BALMTH YUMTHBANNCH CJELYVUME OCHOBHHE
TDe00BaLMa?:

&) BayuTa JLOJKHE OCeCIeuMBaTh CHUFeHie YDOBHA M3NYUYEHUd B
Saje peaxnTopa 10 BEJNNYMHH TODPAJKA KOCMMUYECKOT O (0HA, T.€. IpuMep-
HO B LOQ + 200 pa3 Huxe OGUYHOR GHONOTMUECEKOM JO3H UBJNYYEHNd,

6) ToibjiHa B3amMTH JoAZHA OHTH LOiIMMANBHON C LeNbD [0BHUEHNA
VIHTEHCHBHOCTH HEATDOHHHX MyYKOB, BENBOJUMHX Hapyxy.

Bremnud juameTp annapaTa BMECTE C 3aUMTOI paBeH o M.

Lo
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2. Cucrema ynpaBierMa ¥ asapuitHoll oCTaHOBKM

Peryiuposanne peaxropa 0CyLecTBAAETCA, Kak yxe YKa3HBaJoCh,
NepelBizeHMeM BHYTDEHHUX MOJBURHHX yaCTel oTpazaTensa, KOTOpHE
CLeJNEHH QHANOTMYHO OpraHaM peryjaupoBaHU& Ha peaxrope FP-I ¢ He-
JonbunMy M3MEHEHUAMY B pasmepax, OIHAKO B KayecTse MaTepMany op-
TapoB PerynupoBAHNA IJA YAYulleHUA yCAoBMit TemnockeMa 3[eCh HCHONb-
30BaH He ypaH, a CmjaB HUKEJNd C MeJbpb,

B cocToaRMu MaKCuManbHOl peakTUBHOCTU BCe OpraHH peryJmMpoBa-
HiA HAaXOZATCA Ha ypOBHe axTMBHOHt 30RH (Kpalliee BepXHee mosoxeHue).
IIpw omycxaHmu OpraHoB yipaBneHus B kpaitHee mosoxemme (HuxHee) pe-
8KTUBHOCTH YMEHBUAETCHA Ha BEJMYUHH, YKa 3aHHHe B Talia. 2.

TaGnuia 2.
KI BK AP
4K 'x 1000 33 8,7 I,6

llpuBeeHEHE BHAUEHHA M3MEPEHH B IIOJKDHTMUECKOM COCTOAHMM,
B yCIOBMAX, KOI'Ja BCE OCTajbHHE OpraHu perymuposahus (kpome uc-
CNeZ0BaBIEr0CA) HAXOLATCA B KpaiiHeM BeDPXHEM MOJOKCHUH, JPQEeKT
BIMAFMA OJHUX OPraHOB YNp4BJAEHNA Ha PeaKTUBHOCTH, BHOCUMYD JLpy-
ryMM, B CaMOM XyJueM cClyvyae HEé Ipesocxomur 10%,

KpuBHe ynenrHodl DeakTMBHOCTM UMENT Taxkok e XapakTep, Kak
n Ing cayyas LP-I. MaxcumyMm maumGonbwelt ynenbHodl peaxTHBHOCTH Ha-
XOIMTCA HECKOJBKO BHIWIE LEHTPanbHOX LIOCKOCTH.

Tax xe, xKak u Ha BP-I, Kl m BK coezuHesH C MexaHuueCKMMY
NpUBOJAMU DOCDPEXNCTBOM OBAEKTDPOMArHMTOB. IIpM NOCTYMneHMM aBapmii-
HOro Currana OT annaparypH, PErMCTDUPYDmeH MOMHOCTH peakTopa,
UK 0T MPHOOPOB ITEMIOTEXHUUECKOTO TpaKTa, LelM, [UTAONUE MATHHA-
TH, pasubxapTcdA u KIl ¥ BK najant BHU3 MOJ COGCTBEHHOM THEECTHD.
Bpems u3MeHeHUs DEaKTVMBHOCTM Ha BEIMYMHY, COOTBETCTBYDUYD ZOie
samaspuBapmuX HelirpoHoB, npm naxexun KIL 0,03 cex., Npu najgeHuu
BK 0,I cex.

Tax xe, xar n Ha EP-I, ucnoxab3yeTcs marosas Mojava Npy nepe-
memenny KII m BE BBepX.

MsuepuTenbHHe XKaMEpH DaClOJOEEHH B CrenuaspEHX KaHazax
BHYTDY BOJAHOIO 0akad B 001aCT MaKCUMAJBHON MIOTHOCTY TeNmsOBHX
HeltTpoHOB (BOAM3M BHY TDEHHEH CTEHKHM daxa).
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CoemmanbHHe xajMueBHE YeXIH, KOTOpHE MOryT HajsurarTscd ( C
MOMONBD JUCTAHIMOKHOr0 MPMBOJA) Ha KaMepH, M03BOJANT ¥ 3MEHATH
YYBCTBMTEJBLHOCTH KAXKOr0 KaHana. Jid M3MepeHus MOLHOCTHW lipn 3a-
MyCKe peaxTopa MNPUMEHANTCHA MYCKOBHE CUYETUMKN C BHXOJOM Ha M3Mepu-
TeAM CKOPOCTM cuera. CYETYMKM TaKXe Da3MEleHH B KaHajax BOJAHOTO
daxa, KaHajid MYCKOBHX CYETUMKOB OKDYXEHH CBUHIOM JaA 3alMTH OT

’X—(bona .

3. Cucrema TemnocneMa

TennooTBOX M3 aKTMBHOM B0HM OCylWeCTBJAETCS PTYThO. PIYTH
He ABIAETCA NEPCHEKTUBHHM TENNOHOCUTEJIeM [/ 3JHEeDPreTHUYECKUX pe-
akTopoB. OHa oOsajaeTr 3aMeTHHM CEUEHMEM 3aXxBalc Ha OLCTpHX Helf-
TPOHAX, OCONBWUMM CEYeHMeM HeYNpyroro paccedHud, TennonpoBOJHOCTH
PTYTH 3HAUUTENBHO XyXe, UeM y pAjJa IDYTUX BO3MOXHHX TEIJOHOCUTE-
neit. PTyTp o6najgaeT CPaBHMTENBHO BHCOKOH KODDPO3MOHHOM AKTMBHOCTBI
KaK 110 OTHOWeHMN K ypaHy WJAM MJIYTOHUD, TaK ¥ N0 OTHOWEHUD K He-
KOTODHM KOHCTDYKLUOHEHM MaTeonuanaM ( B OCOGEHHOCTM NPM BHCOKMX
TeMrmepaTypax). HakoHel, MapH PTYTU CUIBLHO TOKCHYHH,

BuGop pryTy B KauecTB€ TEMNOHOCUTENd JIiA bBP-2 CBA3aH, C Of-
HO¥ CTODOHH, C HEBO3MOXHOC TbD UCIIONb30BAHUA [JA DTOH LEAN BOJH,
oGnajapmesf cUnpHHM 3QPEeKTOM 3aMeIneHMsa HeHTDOHoB, a C Jpyroit cTo-
POHH, IOJHOE OTCYTCTBMEe (K MOMEHTY Hayala COOpYXeHMA atlliapaTa)
OMHTA PAaCOTH C HATpUeM M C 9BTEKTMKOA HaTpuii-xamiii, He [03BONUIO
NPUMERMTH 3T HauOosee MOLXojAuue KA OHCTDHX pEAaKTOPOB TelOHO-
cutenn, He OHIO HMKAKNX JAHHHX 10 KODPOB3MOHHON yCTOMYMBOCTH KOH-
CTPYKIMOHHHX MAaTepuajsoB B ITUX cpeZaX. Bu3HBana C0Jpline onaceHus
BO3MOXHOCTD DeakLuy HaTDUA MM Kajud C BOJOE B ciyyae HenJoTHoOCTell
B KOHTYpe, B OCOCEHHOCTM B TEMIOOCMEHHMKE C BOJOM.

B TO ®e BpeMs Jng NOCTaBleHHQH 3aJaul Co3[aHUSA IKCIEPUMEH-
TaJBHOTO (M3MYECKOr0 DeaKTopa Ha OHCTDHX HedTpodaX HeOGONbWo} Mom-
HocTH (110 CDAaBHEHMK C NDOMHUJICHHHMM), DPACCUMTAHHOIO Ha HEBHCOKME
TeMIepaTypH, PTYTh, Boolme IoBops, ABAAJACDH YJOBJIETBODMTEIBHHM
TeIIOHOCUTeNeM, HEKOTOpDyD DOJb CHI A0 Takke T0 QOGCTOATENLCTBO,
uro B CoBerckoM Cop3e yxe MMeNCH ONHT PaGOTH CO PTYThO.

lupryaupyomas 10 KOHTYDY PTYTH HAarpesaeTcd B akTHBHON 30He
M 3aTeM OTjaeT TeNJo NPOTOYHO} BOJE B TenaooOMeHHUKe. Jajnee DIYThH
MOCTyaeT B HACOC ¥ HampaBJAeTCA CHOBA B aKTMBHYD 30HY. HanpaBne—

-
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HAE NOTOKA TENJOHOCUTENA B aKTHMBHOX 30HE M3 KOHCTDYKLMOHHHX CO-
O0paXxeHut NPUHATO CBEPXY BHU3.

CkopocTs pryTy B akTuBHOM 30He 0,65 M/cex. Ilogorpes pPTYyTH
npu HOMMHaABHOR MomHocTn (I00 kBT) cocrasnger 30°C. Bxosuag Tew-
neparypa olrpejeisdeTCA TeMmepaTypod ¥ CKOpOCTbD BOJKH, Npoxoxsmueit
yepe3 Tenn000MEHHUK .

Ha ciyyal BHXOXa M3 CTPOA Hacoca Jid CheMa OCTATOYHOrO TeMmi0-
BHJCIEHNA MMEETCH BTODOX KOHTYD, NapajlelbHuil nmepBoMy. Bo BTOpOM
KOHTypé Hacoca HeT, U UMDKyAdOud PTYTHM olecleysBaeTcsd 33 CyeT
8CTeCTBEHHOM KOHBEKLuM, ITOT KOHTYD MOXeT pafoTaTh TAakxe X B cly-
uae OTKJNYEHMA HCTOURMKOB BJIEKTDONUTAHMA, IIpM mepexoje K pexuMy
€CTeCTBEHHOM UMDKYJNANUM HanpaBJIEHME MOTOEA B aKTHBHOX 30HE MeHA-
ercd Ha ofpaTHOe, T.e. CHM3Y BBepX. KOHTyp ecTecTBeHHOH IMpKyad-
Uy 00eCrneyuBaeT CHEM TEIlNOBHZEJIeHHS noparka 10 KBT Ge3 meperpe-
B& aKTMBHOX B30HM., JTO NPUMEDHO COOTBETCTBYET 0CTA TOYHOMH MOMHOCTH,
BHzenawmelica yepes 30 cex. MOCAE OCTAHOBKM DeakTOpa.

CoeM Tenna B TeyeHue neps ol MUHYTH, KOrJa Tpedyercs Gospluit
pacxox TenxoHocuTend, o0ecneyuBaeTICA aBTOMATHYECKM 61arojaps cne-
OMaibHOMy YCTDOHCTBY TEeXHOJNOTMUECKOHM CXeMH. 3TO VCTPORCTBO BKiKk-
yaer B Celd HaNODHHY 0ak, yepe3 KOTODWA MPOXOZUT DPTYTh M3 HAcoca
10 NyTH K aKTUBHOII 30He, i1 00paTHHE Kianak Ha BHXOJZeE M3 Hacoca,

OKpaH DeakTopa M ODI'aHH DEryIupOBalMi OXJaxianTcsd BO3LYXo0HM,
Bosmyx npoxauusaerca yepes anmapaT ¢ NMOMOLBE BOSJYXOILYBKM ¥ BHGpa-
CHBaerca B TDPYOy. Pacxof Bo3jyXa 6 THC.KyG. M. B yac. Odnmee ko-
JN4eCTBO TerJja, BHIENAeMO€ B DKpaHe MpH DaGoTe HAa HOMYHAJIBHOM
MOIBOCTN, COCTaBjAfAeT 25 KBT,

Ha ciyvall BHXOZa M3 CTPOS OCHOBHOI BO3MYXOIYBKY MJIU OTKJIO-
HCHMA MCTOUYHMKOB OJIEKTDOMUTAaHNA uMeeTcd BTOpas ( Manof Mpou3BoLi-
T@JBHOCTH), DAaCCUuUTaHHAs Ha CHATHE OCTATOYHOIO TeIJIOBHIENEeHNA .

Ode BOBXYXOLYBKM 10 TeXHOJIOTMYECKOH CXeme HaXxoJdaTca nocne
peaxropa. TaxuM o06pa3oM, BHYyTpM annapaTa coO3jaercd paspaxeHne,
ueM ofecrneyuBaercd HEBOSMOXHOCTH NPOTEYeK aKTABHDOBAHHOI O BO3Ly-
Xa B 3aJ peaxTopa.

4, OKCnepumMeHTaNBHHE YCTPOMCTBA

Annmapar cHalzeH GONbUMM KOJNNYECTBOM DKCii: pMMEHTAIBHHX yCT-
POHCTB, MpPUCIIOCOCJCHHUX JNA MBMEPEHUA Kak BHYIDH DeaxTopa, Tak
4 BHE ero.

-
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HenrpanspHult xaHan puamerpoM & MM BEDTUKAJBHO MPOXOJNUT IO OCH
CUMMETDMM U€DEe3 BCK AKTHUBHYW 30HY M TOpIEBHe dKpaHH, JTOT KaHal
mo3BO/IAeT obayyaTh 0CpasLH B MakcuMasbHOM 10TOone HeliTpoHoB -I10
H/cM“CeK B LEUTPe DpeakTopa.

llBa xaHana B 5xpaHe xuameTpom 1o 20 MM Ha pa3HHX DACCTOSHUAX
OT LEHTPa JAalT BO3MOXHOCTDH MpOBOJUTH MCClegoBaHua B Cojee MATKUX
HeJTPOHHHX CMNexTpaxX, JTH ClexTpd G0Jiblie COOTRETCTBYWT JHEDIUAM
HEITPOHOB B IPOMUWIJIEHHLX CHCTDHX peaxTopaxX, YeM CHEKTD BHYyTDM
AKTUBHOM 30HH,

HemocpencTBeHHO NOJ akTUBHON 30HOH B UeHTpaakHOH TpyOe, IO
KOTOpPO# TMpPOXOXMT DPTYTh, TIOMELEHH DKCIIE€pUMEHTAJBHHE ypaHOBHE 00-
pasiud, Jti 0Cpasud npejHa3HAueHH JNA M3MepeHMH ceveHuii pajvalyoH-
HOTO 3axBaTa OHCTPHX HEeATDPOHOB B Y TOHMUM,

BHYyTp® aKTHBHOIN 30HH noMemanTcad OOCpa3uu, [pejHa3HauyelHue
I OCNTyyeHUA B MHTEHCUBHLX 10TOKAaX OHCTDPHX HedTpoHos. JTU o0pas-
IIH HaxogATCA B repMETHUYeCKM 3aKpHTHX TDYOKaX U3 HepzaBebued cTa-
1Y, 10 QOpMe U pPa3MepaM COoBHa)aLLUX ¢ 000JOUKaAMU MJIYTOHNHEBHX MK
YPaHOBHX 9jeMeHToB. [logoGuue TpyOxu ("MarepuasoBefuecxre dJEMEHTH",
MOTYT IOMEuaTsCad Ha MeCcTO AnCOro 3jeMeHTa B akTuBioi 3o0He, Cie-
JyeT OTMeTWTh, UTO peaxTop LP-2 ABnageTcA OJHUM U3 COBEPUEHHHX 1
YILOOHHX yCTDOMCTB JJA NPOM3BOLCTBA 3:CHEPUMEHTOB MO BJMAHUD 00-
JYYeHud Ha BewecTBO, WHHTEHCHMBHHA II0TOK CHCTPHX HeiTPOHOB MOPALKE
IOMH/CM2 cer npejcTaBiafeT GoabuWOil MHTEDPEC C TOUKM 3PEHMd NpoBe-
JeHUA NOLOOHHX MCIKTAHUNM B yMCTOX NOCTAHOBKES OMNHTA.

K opHo# M3 CTODOH oTpaxarens LP-2 mpuumKaer rpapuToBad TEN-
a0Bad KonoHHa gakHop 3000 M. B TennoBoi KOJOHHE uMeeTCd DPAJX TO-
DPUBOHTAJIPHHX ¥ BEDTUKAALHHX KAHANO0B, I[103BOJANLMX TPOM3BOIUTH U3-
MEpPEeHNd B DA3NUYHLX He[dTDOHHHX NonfiX. Haiauuue TemnoBO#E KOJOHHH
JaeT BO3BMOXHOCTL MpPYU UCCJIELOBAHMAX C OLICTDHMU HEHTpCHaM¥ OTHOCHUTH
MOJYyUeHHHEe De3yJlpTaTh K CEUYCHUAM Ha TEIUIOBHX HEHTDOHAX, T.C.
JIeTK0O ¥ HaJexHO IpOM3BOJVTDH XKaJMODOBKY M3MEDEeHHUi.

C moMoLp® TOPM30HTAJBHUX KaHaloOB, MEpPEKpHBAEMHX WuUOepami,
Nyury CHCTDHX HEHTPOHOB MOXKHO BHBOJIMTHL Hapyxy. lUBa ropu30HTANBHHX
KaHaMG LOXOIAT L0 I PaHMUH aKTMBHOM 30HH. HEHTDOHHHE MYYEKM B 3THUX
KaHajax o01ajanT xeCTKUM CIIeKTDOM, ONM3KUM K CIEKTDY aKIUBHOH
30HH, OguH KaHan, ZOXOJAEMM TOABKO KO OTpazaTexd, 110330/146T MO-
JAYYaThk NYY0K C 00JNCe MATKWM CHeKTPOM. [eCKONBKO KAHaJNOB HO3BOJSDT
BHIYCKaTp HADY#®Yy NYUKM TEIJIOBHX HEATpPOHOB M3 TENJI0BOH KOJOHHE
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(pasiuuHO! MHTEHCHMBHOCTN X C DABMAUYHHM KajMUEBHM OTHOUGHMEM).,

JaJ peakTopa IPOCTOPEH ¥ YXOOEH XJA MpOK3BOJXCTBA M3MepeHuit
Ha MNyuKax B YCNOBMAX MUHUMAJBHOTO HOHA DACCEAHHOI O UBAYUYEHUd,
['OpM30OHTANBHEE NYUKM NpoXoxAT Ha paccToaHuu I700 Mm of mosa. B
CTeHax 3ala LA JBYX CaMbX MHTEHCMBHHX NYyYKOB, BHXOIALMX M3 aK-
TUBHOX 30HH, YCTPOEHH HEHTPOHHLE JIOBYWKU,

5. PasMmeuensie peaxropa

PeakrTop pasMelleH B OTHEJBHOM CHELMANBHO MOCTDPOCHHOM 3JaHUMU.
Bce 2JIEMEHTH TEXHOJOTUYECKOR cxemu (HACOCH, BOBLYXOJYBKI:, TemJIO-
OGMEHHMKU ¥ MPOY.) HAXOLATCA B OTICABHHX NOMELEHUAX BHE 3aJa
peaxrTopa. LeHTpaibHHE NYJIBT ynpaBJ€HMSA DPeakTOpPOM HaXoIMTCH B CIie-
IHaJIBHOM INIYyJIBTOBOM [OMeleHun, Ha UeHTpa/bHHB MynsT YHpaBJeHUS
BHHECEHH [10K&83aHMA BCEX OCHOBHHX NpPKUOODOB, M3LEDPALLUX MOMHOCTH
peaxTopa M KOHTPOJAMPYLINIX mapalieTpH TEXHOJOTHUECKOIO TpaKTa,

B 3jaHuy peakTopa MMENTCHA MHOTOUMCIEHHHE KOMHATH JAA NOAro-
TOBKM U TNPOBEJEHMA AINEPHO-DHHU3MUCCKUX M 3MepeHuid, B crneumanpHOM
TOMENeEN Y YCTaHOBICHE MAHUNYAATOP AAA IUCTAaHUVOHHOL 00pa0OTEM 00ay-
YEHHHX O00pasuoeB ¥ Aag NDPEIBapMTEeNBHHX paloT M0 MCCAEJOBAHMD 0TDPg-
60TaBUMX JJNCMEHTOB.

6e lTOrm paGoTH peaxTOpa

Ha peakTope 5P-2, olnajgaBlie JOCTATOYHO BHCOKMUL NMOTOKOM
OHCTPHX HEHTPOHOB, MNI,OBOSMJIUCEH MCCJELOBAHMA 3 HEKTOB, KOTOPHM CO-
OTBETCTBOBAJIY MajHe CceueHus B3auMozelc TBuA. C M0MOilbD BHBE JeHHHX
M3 annapaTa NyykoB OCHCTPHX HEHTDOHOB IMPOM3BOIUMLICH MCCAE LOBaHUA
nmpouecca peneHud, a Takke 3OPEeKTCB YNpyroro M HeyNDyroro paccesi-
Hna, fpoue TOro, Ha peaxTOpe MDOBOJM/NCH IKCTIEPUMEHTH N0 BO3Jek-
CTBMD OOJyYeHMS Ha MaTephanH.

Peakrop BP-2 zmanm BO3uOZHOCTH MMNTYUUTH .HEKOTOPHI OIHT pPadoTH
C ZEJKOMETaJIMYECKMM TEIIOHOCMTeN eM, MCCJEeN0BATh OCOOEHHOCTH 3K-
criryaTallum peaxTopa Ha OHCTPHX HEHTpPOHaX C TErioCHeMOM, MPOBECTH
N3yyeHue BINAHUA TEMIIEDATYyDH Ha DEaKIVBHOCTEH DeakTopa U MDOY.
Peakrop padoTan Xak B YCIOBUAX OTDULATENBHOTO, TAK Y M0JOXUTENb-
HOTO CTATUYECKOrQ TeMmepaTypHoro Kos@pummenra ( B 3aBMCHMOCTH OT
BHODAHHHX paocounx pexmMoB), KaKuX-Au00 OTKJIOHEHMA 0T CTaOMJIBHOC TH
HUKOrJa He HalnpjaloCh, JKCANyaTaluuMd peakropa loxkasasa, YTO OH
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He MEHee NPOCT 1 HajexeH B padoTe, YeM niyyHL peaxTop Ha Tenno-
BHX HellTpoHax.,

llocne BHIOHEHNA HaMeyeHHON MpOrpaMMil uccrenoBauul peaxrop
EP-2 Oun peMoHTMpoBaH.

§ 4. Koajuuuenr Bocnpoussoncrsa

PaJX oCHOBHHX ®M3MYeCKUX N3MepPeHui, BHMOJHEHHHX C NOMOILBD
peaxrTopos bP-I u EP-2, omucams B goxnage (I). BecoMa Gonbmoe 3Ha-
YEHNE MMENT T€ MBMEeDEHUA, B KOTODHX [POM3BOIMIOCE OKCHIepUMEHTaNb-
HOE ONpeKesIeHMe BENMYUHH KOBYOULUMEHTA BOCIDPOU3BOLCTEA.

KosjjuumerT Bocrnponssogcrsa Aag peakropa LP-I ( ¢ mepecyeToM
Ha NOCTATOYHO TOJCTHA ypaHoBHA OTpaxaTeNb) OKasancs PaBHHM:

KB =2,5+0,2.
CoorseTCTByNlAA BENMUMHA I peaxropa LP-2 cocrasigerT
KB =2,I +0,3.

llonyyeHHHe pe3yBTaTH IO CBOEH BeMyMHE NpEeB30WMAY BCE Npex-—
HAE, JakXe, Ka3anocb, CHJIBHO ONTUMMUCTHYECKUE oxujaHua. OIHAKO 3TH
AaHHHE CaMi [IO cefe eme He JanT ONHOBHAUHOTO OTBETA Ha BOTIPOC O
BEJMUMHE KODQPPUUMEHTA BOCIPOU3BONCTBA B PeanbHHX MPOMHIIIE HHHX
cucreMax. Hasuume Gospworo xommuectsa KOHCTDYKIMOHHHX M3aTepuanos
W TCILJIOHOCHTEJIA B NMOCJELHMX 00838 TEIBHO NPUBOIUT K [I0TepAM B KO3(-
QUUMEHTE BOCHIPOM3BOAC TBA KAK 33 CYET HEeMmOCPeICTBEHHOr0 3aXBaTa
He ATPOHOB, TAK M }3-3a CMATYEHHS HEHTPOHHOT'0 CHEeXTpa NpH HEYNpyr oM
¥ YOPYTOM pacCesdHuH.

Jlannte, HeoOxomumue mig nepecyera xO3(PUUMEHTA BOCHPOMSBOT~
CTBA IIDUMEHNTEJIBHO K I1POMHIIIE HHEM cucreMaM, OHJIM MOJNYYEHH B 13-
MEDEHMAX KAk Ha CNeKTDPax 060uX (M3MUYyeCKuX DeaKTopoB, Tak ¥ HA MoO-—
HOXPOMAaTHUYECKMX HEATDOHaX. l3yyanach 3aBHCHMOCTE CpeJIHuX yucern
BTODMYHHX HEATDOHOR Ha aKT 3aXBaTa U akl LEACHUS OT 9HEprms, BhH-
Supanuell neneHud xerirponos (e, moxmags (2), (3) ). Gorsuoe suj—
MAHUE YRENANOCH MSMEDEHNAM CeveHH! paIMalMoHROTO 3aXBaTa Iad Ma-
TE€pUanoB, KOTODHE MOTJIY OHTH MCIONBH30BAHH B peaxTope. Bwiu paspa-
OOTaHH CIeLHua i bHHE METOXMKN, IO3BONMBUNE [IDOBECTH KBMEPEHMS KAk C
AKTUBUDYDIMMICA U30TOMAMU, Taxk u C HeakTUBUDyRUMMUCH , HexoTopie
Pe3yNpTaTH 3TUX UBMEDEHMH NPUBOLATCA B IOKA&je (4).

DHIM NPOBEJEHH MCCIe J0BaHNug adheKT0B Heympyroro pacceauus,
@ TaKXe M3JUeHMe DABHOBECHHX CIEKTPOB HeATDOHOB B pa3/MUHLX Cpejax.
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Ha ocHoBamnuu AOHHLX, {i0JYyYEHHHX B DTUX HCClezoBaHMAX, a Tak-
K€ B IDYTUX COBEICKUX M 3apyoeiciux padorax, Ouiu cocTaBiell Cy-
CTeMH KolCraHT (I), HEOOX0MMHE g pacyeTa roopdulmenTa BOCIIpO-
VI3BONCTBA B IMPOMHUNCHHLX PEAKTOpaX Ha CHCTDUX HEHTPOHAX paBdAMyuHLX
THIOB

Pacuern moxasamm, yro gng COJIBUMHCTBA BapUAHTOB IDOMHUIEHHHX
CIICTEM Ha OHC TDHX HeliTponax KOd(duUMEHT BOCIpOu3BOLCTEA YBEDeHHO
ocraerca Coiblie exmuuuH. B ravecTse lpuMepa B 1adil. 3 NpUBOJIATCS
SHAYEHNA KOOPDUIMEHTa BOCN)UN3BOLCTBA AJA HEKOTOPHX M3 paccriaTpu-
BaBUuXca cucrem.

Tadmna 3

lforgocTs  CocTaB TOIIMB- Kpuriyecxas  Kospouument
Cucrea IO TeIIy, HOro 3JeMeHT] Maccea, KI' BOCNDOU3B0J-
MJIH,KBT, CTBa

SH-50 PU 239+ 2/238 200
Fu ?°+ Ba 230

PU 239# U 238 580

, PU' 239+ Ba 520

H

Taxum o6pason, ocHoBuas sajaya, CTOABLAA Ha NMEPBOM 3Tane
pador, Cuusa peweHa. Duio IIOK83aHO, YTO B DEJNBHHX MPOMHUIE HEHX
CUCTEMAX MOXHO YBEDEHHO JOCTUIHYTE Ko3djuLmenTa BOCM20H3BOJLCTRE,
CYWECTBEHHO NMPEeBHUAKLETro emuHuLy.

§ 5. Tpenmyriectsa n HegmocraTkn TIDOMHLIJIE HHEX
PEarTopOs Ha OHCTPHX HeliTpouax

B nacrosmee Bpems Ha NEPBONM MIAHEe OKA3HBAWTICA yxe He 99)74c) 88
HECKNE, a VH:eHEeDHO-3KOHOMUYECKHe BOMDOCH,

TexHnxo-sx oHOMEYE CHIE XapPaKTEeDUCTURM aTOoMHOK QJNIEKTDOC TaHIUYK
Ha OHCTDHX HEATDOHAX CYLECTBEHHO OTJIMYANTCA OT CTAHWIIM HA Temo-
BHX HelTnoHax, 270 olpenenderca psrouM 0Co0eHHoCTE 33aulioreitcTalin
ONCTPLX HEUTPOHOB ¢ BELECTBOM, N3 HUX OCHOBIIHMY:

L. Ceuchna gpesnenug AIEP ropnuero Ha OWCTpHX HeliTPOHAX R COT-
HE Das3 MeHble, 4YeN Ha TeIJOBHX HefiTpOoHax,

2. OTHOUEHME Ceyenng ACICHUA ZINA 41D TODHYEr0 K CeueHHD pa=
AUGLIIOHHOTr 0 3aXBara B Agnax CHDBA Z/‘239 Ha CHCTDHX HelTpoHax
B 10-20 pas UEHBWE, YeM Ha TEMNOBHMX HeliTpoHaX.
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o+ CHIBHHE NOTNOTMTENN, T.e. BEWCCTBA C GOABUMM CEYCHI el
pajnalitonHoTO 3axBaTa HEeiTPOHOB, OTCYTCTBYNT.

4, CeveHnma pagualMoOHN TO 3avagmg CHCTDPWX HEHTDOROB 0CKOJLHLIM
EEJICHUA MAJILL TI0 CPABHEHMD C CEYEHMAM: KCACHMUA §JeD TOpDUero.

O fa;aqo IMEET 3HAUUTEJBHOE CeueHyue [LeJieHus Ha ChexTpe
HelfTPOHOB aKTHUBHOA 3OHH GHCTDOIO peaxropa.

113 BHWEYKaB3aHHOr0 CHELYeT, YTO Lpu+ "2CKAf Macca peakTopa Ha Ou-
CTPHX HEHTPOHAX I0JKHE GHTb CYLECTBEHHO GOJbMe LPUTUYECKolf MacCH
DEaKTopa Ha TEeNNOBLX HelTpoHaX, B 8THX YCN0BMAX 0co0oe 3HAaYUEHME
mpuodperaer TpeGoBaHMe TOCTHXEHMI MAKCHMAJIBHOM MIOTHOCTH TeIlio-
BHI@NEHUA. DOJIBUAH [LIOTHOCTH TENJIOBHJC/IEHUA U, CreloBaTeIbHO, liH=-
TEHCUBHHI TENNOCheM B Pearropax Ha OHCTPHX HeENTpoHaX coBepmerio
HeOoOXOJMH, MHAYe NOTPEeGYNTCA BEChMA 3HAUMTEJBHHE KOJIMYECTBA I'0-
DPOUETO 14 CO3ZAHUI QHEDreTHUECKUX MOWHOCTE!, UMEOWMX [IpOMEITIIE H-
Hoe 3HayeHue,

PaspaGoTxa paBNIMYHLX BAPMAHTOB CHCTEM Ha OLCTPHX HelATpoHax
B CTajpny 3CKMBHOrO IMLOCKTMPOBAHMA MO0Ka3ana, TO BO3MOZHO OCTHZE-
HiIe yReapHOIo TemioBupenernd nopagka 1000 kBT ¢ I kr ropoyero,
Taxum o6pasom, B 3TOM OTHOWNEHU¥ DEAKTODH Ha OHCTDHX HelrpoHaX
IPOMTDHBART TEILIOBHM DEaKTopall, -

DLUCTPHE DEaKTopH OJHOBHAYHO TPeCynT MLIieileiud i 1roKe Tall-
JTVUECKOr0 OXNa®JCHAA, IOCKOJNBLY BOJA I OPraHMYeckMe BELeCTBE Io-
MPUTOLHH 10 CBOMM 3aMENJIANEMM CBOICTBalM, a T'a3 - E3-30 ILBO3 0 -
HOCTH ZOCTHHCHUA TOCTATOYHO MHTEHCUBHOLO TeNMJOCHeMA. Ilalitonee mnoi-
XOJaluMY 0Xa3LBANICA LI@IOYHHE METalid ¥, MPEKNe BCErn, HaTpiil.
Taxne TennouociuTenu, Kax IBTEKTHKA CBUHGU~BHCMYT i TVTh, JCTV=-
MaRT HEJOUHHM METAIIAL KaK MO0 TEMIOTeXHMYECKMII, T I 110 552 1i0-
-DUBNYeCnIt ¢30iicTBaM, TanuM 00pa30n, 003JaH1e DELITC[:08 i3 Ou-
CTPHX HEHTDOHAX 0043aTENBUO0 CBABAHO C HCHOABLIODAHNE. CLOTEME! fe-
pejaun Temna K Boge (MM JPYroMy padouery TEAY) MU HOMOLE 11T i-
KOTO HATpHMA, UTO, YU¥THBAA COJBUME MACUTACH [CTAINOBOK, L:3.3AAT
U3BECTHHE TEXHMUECKHMe TPYIHOCTH,

OTHOCLTENBHAA MaJIOCTH COYSHMS IeNeHAd MDUBOINT K Hedlxo -
MOCTH MpNMEHEHNA ypaHa C O0Nbui odoraueHueM (ecii B :lauectn:e
ropuuero UCHonb3yercd U235 ).'Ec.w MCTONBL3YeTICHd ClieCh U“g
c f%/ » TO XOHUEHTDaINME M0CAEJHEr0 L0aEHA OHTP BuCOKOL (L1O% u
BHLE), JTO BJEYET 33 COGOH IOMOMHUTENbHHE NOTeD# rondRuery NpHu

2562 —~,
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XUMIIepepaso Tke TONAMBHNX ojeiieHToR, OBaro CACAYCT Su:ieTHTh, UTO
npyu Goanmoil BeiMYMHE KODQOPuIUMEHTa BOCIDPCU3BOJCTBA ITHU 10TCPM 0ld-
3HBANTCA HENVIECCTBOHHLIY,

OCHOBHHM NDPEULYLCCTR0U PEaKTOpPOB l1d OuCTPHX HEHTpOoHAX «BJA-
€TCHA BLHCOKMIY KOJIWwDMUMEHT BOCIIDOWU3BOJACTBA. l{poMe TOro, umeercd pan
IPYTMX HEMaJIOBaxHUX JOCTOMHCTB MOLOGHUX CiCTeM,

OTHOWeHMEe CeyeHMA DajMalMOHIOr0 3aXB4Ta B XOHCTDYLLIONHEX
MaTepuanax X CEYEHUD Jeselud ropluero npuoMsuTesbplio OILMHAKOBO
INA OHCTDHX ¥ Ternnosux HeliTpoHOB. OAHAKO BX)EKT KOHCTPYKHMOHHEX
MaTepuanoB B DeakTopax Ha OHCTpHX HeliTpoHaxX gonm:xeH OHTH BO LHOIO
pa3 cnafee, uyeM Ha TeMNjOBHX HeMTpOHaX, Onarojapa GoNbLOA KOHLElN-
TpaUuil ropoYero.

I13-33 3T0ro BHOOD LOHCTPYKIUMOHHHX MATEpUasos LS PeakIopoB
Ha CHCTDHX HelTpoHAX OKA3UBAETCA BEChiia WWDOKUM. OJTHM CaMWM OTKDH-
BapTCA COJNBMUE BO3JMOKHOCTH 1A CO3LAINA TOIJIBHHX 3/€MEHT0B, XO-
powo oTBevapLliX Kak yC.O0BMAM TEMNJIOCHEMA, Tak ¥ YCIOBUAM XULepe-
pasoOTEH,

CrepyeT oxujaTh, YTO OTHOCKTENBHME 3@TDAaTH Ha DereHepaump
axTUBHOH 3OHH peakTopa Ha OHCTpUX HelirTpoHaX OyLyT MeHbUe, Y4eM 1jd
peaxrTopa Ha TEMIOBHX Helfrporax. JTO CBA3AHO C TEk, YTO AIMTEJ]b-
HOCTh KaMiaHUM peakrTopa Ha OHCTDHX HelirpoHax, I10-BHIUMOLMY, OYJLeT
0oJblle, YEM peakIopa Ha TeinOBHX HeliTpoHaX. lociejHee 00yCJIOBIN~
BaeTcd KAK OTHOCLTE/NbHO LEHBWIIM BIMAHMEM OCKONKOB Ha peakIMBHOCTD
(a Taxye Ha KOI(POUUMENT BOCMPOMBBOJZCIBA), TaX M XODOWMiM BO3LOE-
HOCTALY JJAA CO3JAHUA HALEKHHX TONAMBHHX 3JIEMEHTOB 3u CUET WUPOKOTO
BHOOPA KOHC TPYKIMOHHEX MaTepuasoB, rpOME TOT0, OTCYTCTBUE CUJNBHHX
nornaorurenell njad CHCTDUX HEATPOHOB MO3BOJASAET NPAKTUYECKM OTKA3aTh—-
CA OT OrpaHMYEHWUH M0 CONEpkaHMI0 MpuMeceld B KOHC TPYKIMOHHHX LMaTe-
puanax,

Ene oxHuM NpeuMyLeCTBOM DEaxKTOpoB Ha OLCTpPHX HEATpoHAX ABIA-
e€TCSH BO3MOXHOCTh JOCTHM#EHNA COJIBWUX KOHUEHTpaLuuid HaKOMAEHHOT O
rOpOYEro B ypaHoBOoM oKpame, o CyTu fela, 9Ta KOHUEHTpauusd Npak-
TEUeCKy OyZerT OnpelesdaThCsa TOJBKO ONTHMAJABHLMY YCiOBUAMYU XMMiiEpEe-
paGorTkyM ¥ BO MHOrO pal3 OyJeT TpEeBHWATh HaKOMIeHME NAYTOHMA B pe-
aKTOpax Ha TemnoBbx HeliTpoHax. Crnexyer po0aBuUTh, YTO COOTHOUEHUSA
B CCUGHHAX DAJNMALMOHIOrO 3aXBaTa B Uza W JeNEHNA TAKOBH,UTO
“0JIKIUECTBO OCKOJNKOB MpM JAaHHOM KOHUEHTIpaUWM HaxOfuBWETrOoCH MY TO-
HuA B GucTpOM peakTope OYyJLeT B JeCATiM PA3 MCHbLE, YeM B TeJIOBOM
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peaxrope. TaxuM o0pa3oM, CTOUMOCTb WBBJICUECHUA ILAYTOHMA U3 0CIy—
YeHHOTO0 ypaHa B peakTope Ha OUCTpuX HEeUTPOHAX JoJ¥Ha OMTH BO MHO-
I'o pas Medplle, yeM B TEIJIOBOM peakrope. HakoHey, cregyet oOpaTUTH
BHUMaHWE Ha TO, YTO f{ 2o 0yXeT BHIrOpaTh B akTVBHOL 30He peak—
TOpa Ha OWCTDHX HEHTPOHAaX C 3aMETHOM MHTEHCUBHOCTBD. JTO paBHO-
CMJBHO 9(XDEKTHBHOMY IIOBHUIEHMD ¥ 0€3 TOr'0 y&Ee XOPOWETo Ko9@duum-
€HTa BOCIpPOiI3BOJCTBA.

Biudnne nepeuncieHHHX BHWE QAKTODOB HA DKOHONMKY aTOM:UX
QJIEKTPOCTAHINA Ha OHCTDHX HeMTPOHaX HeJb3H YYeCTh C 10CTA TOYHOM
TOYHOCTbD, JTO AEJE€T HEHaJEKHHMM BCAKME JKOHOMAYECKNE OLeHKM
3gxpeXTUBHOCTI NMOJOCHHX CUCTEM B HACTOAMEe Bpemd.

llepex mccnefoBaTeAMU, DPaGOTARUMMKU B 06aCTH PeaxTopoB Ha
OHCTIDHX HERTDOHAaX, CTOAT celfuac MHKCHEPHO-3KOHOMHYE CKIe BOIIPOCH,
Kaxosn HauGosee OnTMMaJbHHE TUIH DEAKTODOB Ha OHCTDHX HejtTpoHax?
Kax nyywe BCero npeojfoneTh Te TeXHUUECKUE TPYJHOCTW y KOTODHE CBA—
S8HH C CO3jaHmeM MoyoOHHX cucTeM? Kaxoe MecTo JONEHH BaHMMAThH
PEaKTOpH Ha CHCTDHX HeHTPOHaX B oCLeil Mporpaiue Pa3BUTUA A TOMHOM
9HEPre TUKK?

Jns MoNyueHus OTBETOB Ha MHTGpECYDUue Hac BONpPOCH B COBETCKOM
Cobze CyreT coopyxeHa ONHTHAA NMpPOMHUIECHHAA 9JIEKTDPOC TaHIMA C peak-—
TOpOM Ha OHCTDHX HelirpoHax BH-50, llapameTpl sToM CcTaHImK I1puso-
IATCA B Npunozemu I.

'?‘96 2~5r

§ 6. Peaxrop 5P-5
I. Hassauerme peaxropa

lepexor ¢ LP-2 x BH-50 He MozeT OHTH ocyuecTBiEeH 6e3 mpoMe-
ZYTOYHOTO dTalla COODYXEHNA JKCIEPUMEHTA/ibHOTO TEXHOJIOTUUYECK OO
peakxropa, Jkcmnyaraums bP-2, ecrectpedHO, He uoria JIATH LoCTaToy—
HOT'O OIETR ¥ HEOOXOIMMHX HABLUKOB, KOTODhE OH M03BOJMJIN cpa3y ze
NPpUCYNATE K COOpyxeHun uLH-50, Ilepexoi HerocpeiCTBEHHO OT MaJoMom—
HOTO aillapaTa C DIYTHHM OXJNAXLeHWeM, C IOTOKOM HelTpOHOB IOMH/C:J2
CeK X MPOMHUJIEHHOK CHCTelie C HanpIeBMM OXJAifelMeM ¥ TOTOKOM
IOIGH/cr CeX TNpexrcTaBifiIca HeoO0oCHOBaHHUM, [loaToMy GLUIO NpMHATO
PEWeHIe COOPY IUTh BKCHEDNMEHTAJIBHLT TeXHONOrHYECK!T DCAKTOD Ha
OucTpux Heifrponax BP-5, B Ttadn.4 14 cpasHeuus NpUBOJATCA HEKO-
TODHE NAPAMETDH TPEX DEaKTOPOB:
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Tadnurna 4
HanMe HopaHue Haumenosanye peaxropa
flapameTpa LP-2 =D HI-50
IOIHOCTH 110 Teray,  KBT 100 5000 <00 000
lloTox welirpo- o 5

HO3, H/CH“CceK 1014 rol” 10t0
JaxcuranpHas miot-

HOCTEL TelJOBHIE-

JICHVA B 3.3. KBT/JI 130 460 I 400
TeNIOHOCUTENb l-/g Na Na
JaxcuManpHag Temme-

DATypa TCMIOHOCT-

Ten, C 60 500 500

AJIS1 COKDaLIeHMd CPOXOB CTDPOMTENBCTIBA I 1OHTAXA peaxTop bP-5
OHJI COODy#€H Ha MECTe JeMOHTKPOBAHHOTO peaxTopa LP-2 C MCIONB30-
BAHMEM HEKOTODOL uacT¥ 0CO0PYLOBaHMA IOCHELHEro.

lasraueHte peakTOpa OlpEAesAeICH CACIYDLMMY OCHOBHEHLN 3aja-
yanMie ]

8) JCHHTAHMEe TOMMMBHX U 9KPaHHHX OJIEMEHTOB JJ8 peaKTopa
bH-50;

6) MCINTAHME OT.E/BHHX Y3J0B TEXHONOTMYECKOTO 060Dy LOBAHUA 4
apMATypH ¥ PUMOODOB M [ICJYyueHMe OnuTa PaGCTH C DaJMOaKTMBHHM
HATPUEBHL TEMIOHOCITESEI S

B) [poseieiine AASPHO~IMBUYCCKUX K MaTepnanoBefyeCKuy MCCie-
TOBAHUM B MHTCHCUBHHX I[I0TOKaX OHCTPHX HEXTDOHOB.

2, O0ure UDHHIMNE KOHCTDYKLMM DEaxTopa

foHCTpYEUMA pearTopa EP-5 1 ero oCHOBHHE napaMeTpH Onpejeng—
JUICh 13 €ro Uese30r0 HalHaueHud. B KayeCTBE ropnYero B aKTMBHOI
301¢ BHOpaka OKYChH [y TOHMA, NpUMEHEHNe KOTODOi BMECTO UWCTOTO
MeTajla ONpPENENALTCA ee XOopouweil COBMECTMMOCTHN C KOHCTPYKUUOH-
HHMVW MdTepHajam4 0G0JOYEK NP BLCOKMX TeMIepaTypax ¥ CTOHKCCTLD
B [0Ne UBJYYCHUA. UDEKT 3aueleHud HeHTDOHOB 3a cuer NPUCYTCTBUA
KHCIODONa B aKTHUBHOK 30HE A3j4eTca HeOOJABUUM M, BooGme rosopd,
UrpaeT MONe3HYD DONb, MOCKOJBKY MDUONAEAET HEHTPOHHHHE CIIEKTD X

CHeKTDy NDOMHITEHHO! CHCTEMH, [IpuMEHeHNe BMECTO OKMCM IIVTOHAT
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OKuCH ypana -’33 Npuseso OH M3-3a DASHULU B CeyeHuAX Leneunsg u
Beuuuye V x SHAUUTEJNBbHOMY DOCTY KPMTHYECKOK HMAcCH Ny COOTBET=-
CTBEHHOy CHUMEHMIO HHTEHCUBHOCTMU HETDPOHHOIO N0TOKA NpPM 34 JaHHOI
BeanunHe olrero TermnsjocheMa,

Tax rax peaxTop He NpejHABHayaeTCH B TIPAKTUYECKOT O BOCHDO-
M3BOJCTBA fLeDHOTO I'OPOYEro, TO NMPUMEHEHMe ypaHa B oTpaxarTene He
AIBNAETCA 00A3aTebHuM, Kpome Toro, uCrHosn»30BaHue ypaHa B OTpaxa-
TEJI€ MPMBOXAT K YBeNHUEHMD 006JIaCTH UHTEHCHBHOIO TeIlJIOBH e Ie HuA
W TIOABJIE HUID N3BECTHHX TEXHNMYECKUX TpYJHocrel B OCYULIECTBNIE HUM 0X~-
naxjensa . llooToMy B KayecTse Marepuana orpasarens O BHODAH HU-
KeJb, KOTODH! 00najzaeT BHCOKMM anpdejo Ing OHCTDHX HE!TPOHOB M
Xopowed TemnonpoBoOJHOCTHN, TONBKO HeGoablUan BHYTDCHHAA 4YacTh OT-
PaxaTess OWia M3rOTOBJIEHA M3 ypaHa. ITa YacTh 0TpaiaeT/.A BMECTE
C axTHBHOM 30HOX pasMelieHa B LeHTpaJbHOIt Tpy0e U oxjaijaeTcd Euj-
KIM HaTpMeM, B Takoli KOHCTDYKIMu BHYTDEHHI} OTpaxaTeNdb BHIIONHAET
POJIb TETJIOBOM 3aUMTH LEHTPaNbHOM! IDYOH 1 06eCileuyBacT 303MOXHOCTE
[IPOBEJEHMUA DAJA 9..CNEPUMEHTaNbHHX MCCAemoBakMi, K Uucay iiX QTHO-
CATCA SKCHEPUMEHTH M0 HAKOMEHMW NIYTOHMA, HEOGXOuiMie LA pa3pa-
OOTKM NMPOMHIIEHHHX METONOB XMMMYECKOIO BHEENEeHUA TODKUEro u3 o6ay-
YEHHOro ypaHa, B ycranoBxe EP-5 He npexycMaTpuBaeTcqd l1paKTHyec—
KOT'0 ICIIOJb30BaHUA BHIENAEMON DHepruu, IlosTory HEKOTODOE CHHUKEeHNe
CpeJHell TeMnepaTypH TENJOHOCUTEJd 3a CyeT BHYTDEHHEIr0 3XpaHa He
ABJIAETCA CYNeCTBEHHHM,

Hapy#Huit (HuxeneBHit) SKDAH 0XIai[aeTcs BO3IYX0M, YTO [103BO~-
Nf€T yIOOHO DasMeTHUTh B HEM OpraHH perynuponasusg,

9, AKTHBHGA 30HA ¥ BHYTDEHHHUI 0TPAATENb

B axTuBHO# 30HEe HaxomiTca 80 TOMNMBHHX MAaKeToB. Haimuii na-
KE€T NPERCTaBIdeT COOOH WECTUrDAaHHYh TDPYGKYy M3 HepxaBsenuel cTauH,
COnepxallyn TOMIMBHHE dieneHTH, llectMrpaHHas TpyGra nueer T OJNLUHY
crenxn 0,5 MM, HADYHHHE Dasuep "mox Kanuy" 26 i, BuyTpu TDYOEHM,
BOIM3M TOPIUOB CBEDPXY M CHM3Y YKpElIeHH pPeueTxu, 8 KOTOPHX ycTa-
HaBJUBADTCA IDMAMBHHE DJIEMEHTH, N0 19 mTyK B KaxjJoM NMarkeTe. CHY-
3y MNaKeT 3axaHuMBaeTCs KOHYCHO! Hacagxoil, LUeHTpUpynref ero B co-
OTBETCTBYDUEM OTBEDCTMI DEUETKM AKTMBHON 30HH. B BepxHell yacTy
MaKkeT 3aKaHuMBAeTCA KOHYCOM C Weilkolt, MpMCNoCOoGieHHof ind B3axBa-—
Ta CNeunaJibHHM NMEePErpYy30UHHM HMe XaHN3MOM.

TonyMBHH 2€MEHT MpefcTaBfeT CoGoid TpyOky usz craam IXI8HOT,
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3aMOJIHENHY D OpMEEeTMRAMY CIIeMeHHOM o"ucKu MAVTOHMUs. BHewHu! mmamertp
TRYOK! 5 rm, Toammua crenxu 0,4 M, IAMHA aKTUBHOI yacTH COCTEB-
nseT 280 MM,

g yJAyULeHUA TOiN0BOT0 KOHTaKk!2 B TPyOKe CO3JAEICA LaBleHMue
reaua B I ata. dseuxy TpyOxM uileelICd NONOCLb BHWCOTOM 2-3 MM L4
KOMIIeHcAI[MM TeNIICpaTyYPHUX pacuupeHnuil, CBepxy u cHu3y TOIJIMBHUE
QJEMEHTH YOAOTHANTCA npodrami, XOTOpHe NpuBavmsanrcd K 000Joyie
DOMIKOBOH CBApROIl, M HAKOlUEGUHMKEMM, MpUBapUBaeMuMy K 0COJIOUKE M
MpOOKe NyTeM aproHO-IYroBo# cBapxu

BuyTpeHHuid oTpaxarenb Halupaercd M3 NakCTOB, MIEHTUUHHX IO
dopMe 1 pa3Mepail NakeTan AXTMBHOM 30HM, HO BMeCTO 19 TOIJMBHUX
DJIEIIGHTOB B K@:cJOM [1aKeTe HAXOMNTCA 7 YDAHUOBHX 3JEHEHTOB.

Kaurpil ypaHoBuil oeiedT COCTOMT M3 [IBYX CTepXeHbKOB [LMAMEeTDOL
7,6 K BHCOTOL 140 MM, 3aKJADUEHHHX B O0COJN0UKY W3 HepxaBenueil
cra.ai LXL8H9T xmamerpon 9x0,4 1ni. JpaKOBHE CTEDEEHBKM PUKECHDYDTCA
BHY TpH CTAJbHHX TPYOOK HaBMTOH Ha HMX MOJAMUEEIIOBOIl 110BOJI0:0A,
XOHTARTHLM B3alOJHKUTEJIEM B YDPALOBON DJIELIEHTE ABAAETCA clulaB £2%
HaTpud 1 78% ramui, [0J0GHO TOMJIMBHHM 2JIEMEHTA!, YDRMOBLE 2JIEMEHTH
VIIJIOTHANTCA [10 TOPIUAM NMpMBaDHHEMM [IP0OXaril ¥ HaKOHEeUHWKAMI,

4, Cucterma ynpaBieHud

YnpasieHue peanTopoM BP-d IIOCTPOEHO TaKk i€, KAk B DPEarIopax
DP-1 u DP-2, Ha mnpuHIMIE MOMEHEeHMs peaxXTMBHOCTY CUCTeMH 3a cyeT
mepereleHusa BHY TPSHHUX C10€B HUKEieB0r0 DxpaHa.

HCMOMHMTENBHNM ODPraHaMy CICTelH YIDGBIEHMUA SABIANTCA:

I. ImHppuveczuil cnodi orpaiarens ToawmHoi D0 inr (KoumeHcu-
pyomii wnHLY KL), pacnomo:esHult cpasy 3a KOXY X0 LeHTDalbHO
TpY Od 3ec iilf cocrasager 187,4 kr;

. Bropoil mozskzHOM vonpleBOM CI0X HUMKENEBOI0 0TDaLaTels,
TAK HuduBaelMil oxpauuui rommexcaTop (OK), rtomummoi 100 i, pacro-
roxenndi 3z mepaWl, Jec i cocraniger 705 ir;

.. IlBa cTepiHA aBTONLTINECK:X peryaaTopos (AP), mepelenan-
ecd 3 nasaX BTONOTO MOI3izHOIO C.iod, Pasuep crep:zHell 3 ceyeHUn
140 % 30 ru.

Oxnmasgenne 0, T2iH0B PerYNiDOBAHNA OCYLIeCT3NALTCA BO3LYXO0M,
NpoXozaLMu B 3a aopux Newyy TMOEBIHW ¥ HeNomBilHUIA JeTaldri
oTpa:arens. [losiHan PearTHBHOCTL, BHOCHMAT LALLM 13 OPraloB De-
IyA¥POBAHMA, I1.MBOZITCS B TAOd. O,
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S LayeCIBe YYBCTBHTEABHEX QM2 CHTOR HCIOIB3YNICH « OONHUX
cugrunira (MPH NYCKe 2NUADPATE) M 0jMIHAINATH WOIISTUIIOHINX GODHHX
namep ( B padoueM pesume),

4N DeryMIPO3alud UYBCTRIITEABLOCT: Laies B CCOT3eTCIANL C
TIOHBHOCTBD amu:paTa OHif CHAOXADTCA DEPAaHLDPYDLIMLIT LWL paMn U3 cTa-
1 C CODHLM liOKPHTHMEN, TOALMHA KOTODPOTO JMHEHID YuemiuisaeTCA 10
LauHe,

JaTumMll pacilos0oZeHH Ha paccroAmiu 630 1t 0T WSHTLA anmapara
3 0axe BOIAIHOL 3arliTh., ABTONMATHURCKOE DErYy ij03GHIEe HeakTopa Mnpe-
II3304NTCA QXN 3 DOryIISITOPOB, 3 TO 3jeud 1A' BTOROM HHX0.7::104
B COCTOAMMUL TOTOBHOCTE I Bxibuaelcd B padory DI 0TK&3€ NMEepBOro.

NOMMeHCaA BHCODAHNIS, TeMepaTyPHOrO 3ffexrTa M JpyrMX 3HAYI-
TENBHEX ¥3MeHEHNE DEAKTHBHOCTI JOCT'ITGETCA MepeleUenuel lul L Jil.

ARATHMiiHAY OCTAHOBLA 0CY!.eCTRIAE TCA ONHOBPELCHHLM cOrocon L
1 Jli. UHeprua naganlero 1l BOCTIDMHMLIQETCA Ii FaCiliTCd MNDYZMHHHL KO-
MEHCATOPO!!, JHEPryus Jl-TIFDOTO[II03011.

5. DUONOrnuec:asg 3amuTa

JaLMTa peaxTopa LP-D He mperepriena COnbWWX K3uEHEHMI IT0
CDABHEHMD C 3awuToll IP-2, HECMOTDPA Ha yBejuueHue omuocTi B 50
pas. Jdro o0hfAcHIETCA TeM, YT0 3auuTa peaxrTopa LP-Z pacculTuiBanach,
icxopd n3 C,C1 ouoaornuecnoll posu,

B menon GidsgoTuuYCCKas 3aliiiTa anirnaparta L’-D PejCTaBAAET CO-
6oid crepywumee: GOroBad 3aruTa Ta e, uTO B LI-2; BEpXHAA O0%010-
rupuecrad salura COCTOMT M3 kapouga Gopa (80 cif), BparaluuXCs CTalb-
Hux upodox (120 cm) u sepxueit cpeMHOll MpoGx; U3 Hapaliuna 1 weae-
3a rtonuuwoif I40 ciuf; HmIHAg saliiTa, cocToArias 113 caos BORW B 20 cM
n ciog uyryHa B 40 ci, olecineumsaeT OGe30NaCHy® padoTy B 0OXCe
MOL auiapaTox TOJBXO NPUM ero 0CTAlOBEKE.

TeXHOJj0THYeCKOe 000Dy AOBUHEC 1 TDyOONpOBOLU MEPBOr0 XKOHTYDA
DACIMOJCKEHY B CHEHUATBHEX 33LMTHUX IepueTHYyHHX 00%Cax, NPULIHEaD-
uMx K anapary.
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6.. Cucrema renaocmema

PearTop paccuuraH Ha paGoTy MpM MaKCcuMaJbHON MOMHOCTM B ak-
TUBHOH 30He 5000 xBT. IIpn 3TOM B ypaHOBOM OTpakaTese BHJENASeTCH
800 kBT, a B HMKeneBoM 130 KBT.

CpeM Temyia BHIENADLETOCA B aKTUBHOH 30HE M ypaHOBOM OTpaxa-—
TeNe, OCYLeCTBJAETCHA HAaTpueM, NPOXOXAUMM CHM3Y BBEDX MO0 LEHTpalib-
HO} Tpyde ammaparta.

I[lo BHXoge HaTpuil pa3fendercsas Ha 2 OJMHAKOBHX IIOTOKA, MPOXO—
IAMuX mo TpyoompoBojaM jguameTrpod IIO0 MM, K XIBYM MIEHTUYHHM KOHTY-
paM. Kaxpu# XOHTYD BKiIbuaeT B ceGs8 TENnooO6MEeHHUK /VO-/VC/KM
IMDPKY NIAUMOHHKA HacoC, BO3BpamapuMii HAaTpuil B LIEHTPANBHYD TPYOY.
Ilocne paspmeneHMsA NOTOKA U Nepef €rQ CHUAHKEM BMOHTMDOBAHH 3aNopHHE
BEHTUJN, [103BOJIANNUE BECTY HE3aBMCUMYD DadoTy C KaxIHM U3 KOHTY=-
pOB B OTJIEJIBHOC THU. |

TpyGompoBOJH M€ PBUYHOT O KOHTYpa C HaTpueM, NpOXoJamue BHE
repMe THYHHX GOKCOB, OKPYXEHH 3alMTHHME UYeXJaMi, 3alOJHeHHHMM ap-
TOHOM, MNpejoXpaHAnUMM DaluoakTHBHHY HaTpuif 0T KOHTAKTa C aTMOC-
¢epHHEM Bo3nyxoM (B Ciyuae BOSHMKHOBEHMS Teuell B OCHOBHOM TpakTe).

lepmeTuyHHE 0GOKCH, B KOTOPHX DAaCHOJOXEHQ@ TEXHOJOTMYECKOE
000py IOBaHite MEPBOr0 KOHTYypa, 3aloJIHANTCA a30ToM. HadnpjeHue 3a
padoToi o0opyHOBaHuUA, pa3MEmNEeHHOrO B 3TUX GOKCaX, NMDPOMSBOXUTICA C
TIIOMOLIBY TEJIeBY3MOHHLX YCTAHOBOK.

TennooTB0L OT BTODMYHHX KOHTYPOB /VOK ocymec TBJdeTCH
IBYMf Da3JMUyHHMIT crnocoOamu, B ogHoM u3 koHTypos /V@ /1 ycraHosieH
BOSJYWHNY TEMIOOOMEHHMUK, ) TEMI0 CHUMAEeICH NMOTOKOM aTMOCHEPHOIro
BO3JyXa, NPOKAUYMBAEMOT0 BEHTUNATODOM,

B zpyroM KOHType yCTAaHOBJEHA MCHApMTeNbHAA YCTAHOBKA ¥ TeM-
10 OT /Vg "\ nJeTr Ha napooCpaloBaHWe IMCTNANATA, NAp KOTOPOToO
KOHJIeHCUPYyeTCA B XONOIUJIBHMKE C MPOTOYHOR BONOM.

Ap rovedFor Release 2009/08/19 : CIA-RDP88-00904R000100120012-5



Approved For Rlease 2009/08/19 : CIA-RDP88-00904R000100120012-5

-

n

Tadmua 6

OcHoBHHE napaMCcTpH TEXHOJIOTUYECKOH CXeM: OXJaxjeHus
LeHrpanpHoit yacTy B HOPMANBHOM DEXUME paGoTH

Cucrema HauMeHoBaHKe PasmMep-  Benuyu-
TelnnocHeMa KOHTYpa [lapameTp HOCTh Ha
KoaTyp ¢ KonTyp Pacxox %> /yac 130
BO3IYLHKM HaTpud Temneparypa Bxo-
oXnaxLeHueM, Ja B LEHTDPaNBHYD 0
0TBO LA MU Tpy Oy C 375
% MOI-
HOCTH Cpennag TemnepaTy-
pa BHXOJa ®3 LeH- On
TpPaJlbHOR TPYOH C 450
laBneHue rasoBoif
MOZYWEM NEeHTpalb-
HOH TpYyOH aTy 0,08
Koutyp sa-  Pacxox u3/uac 130
TpUii~Kanua
Temneparypa BXo-
Ja B TEMI000MeH- 0
HUK MeTalJg—-MeTann C 300
Temmeparypa BHXO7a
13 Telno00MeHHNKA 0
MeTaji-MeTan C 430
Koutyp B03-  Pacxox u3/uac 40 0Q0
Ty xa
TeunepaTypa BXoza
B TeIoo0MeHHUK o
MeTanI-Bo3IyX C 5 ~20
Korryp ¢ BO- Komryp Ha- CM.IapaMeTpH KOH-
AAHHM OXJaX- Tpud Typa HaIpus C BO3-
LeHueM, 0TBo- IYWHHM OXJaxJe-
A 50% HMEeM
Molpoc T KonTyp Ha-  CM.IapaMeTpH KOH-
Tpuii—-Kanna Typa C BO3ZYLHHM
0XJaxJeHIEM
Ycmapurensuo- JaBrenne B ucna-
KOHJEeHCALUOH~ pUTEJe ar 16
Hag cucTeMa
Pacxon TexHuuec-
KOX BOJH B KOH- 3
IeHcaTope M°/uac 70
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LNIKOMETAIMYECKUE KOHTypa alnapaTa cHalxeHu JIOByWKaMi Jad
OUUCTKM TelloHOCHTeNel 0T oKuCIOB.

Cucrema oxnazpenns LP-5 o0ecleunBaeT HEOOX0 MMl TelJI00TBO
B Da3JIMUHNX aBapuitHHX pexuMax.,

B cuyvae HeucrpaBHOCTH B oxHOM 3 KOHTYDOB TEennocheM ocy-
WeCTBIACTCA BTODHM KOHTYDOM, CHUMALLUM 50% MouxHocTH. lIpn HauGonee
HENPUATHOM CIyuae - BHXOJLE U3 CTDOA 9HEPTOCUCTIEMH — LMPKYIALsA /Va
n /Vo Kodecneqmaaercn B nepshe 40-60 cex. Ba cueT MHepuMM MaxO-
BUKOB, XOTODHMI CHaCKX@HN LUDKYNANMOHHHE HAcoCcH, B JalpHeRueM rermno

OTBOJL ocCyliecTBageTCH: 3a CUeT ecTecTBeHHOM LUPRYJIAUMM TEeIINOHOCH-
Tenei.

7. OKCIIEDUMEHTAJIBHHE- ycrpoitcTsa

Annapar BP-5 nosposger POBOZUTEL WHDPOKYH NDPOTDAMMY TEXHOJO—
PMYECKNX ¥ QUBKUYGCKUX iccierosanni, Bo-nepsHx, oTmenshbe NakeTH
AQKTUBHOK 30HH M ypPaHOBOTO OTpakarend, pasuelieHHHe B LEHT pa/bHOif
TpyOe, IMOTLYT M3BJELATHCH M 3aMEHATHCH NaKeTaMn 13 ONHTHHX 00pas3-
HOB TEIJIOBHIENANUMX BNEMEHTOB WK 006pasLu0B LiId MaTePHAN0BEIYeCKI X
uccreposaHni,

JTa BOBMOXHOCTH voecrieunBaeTCcA CHeuManbHOl C1C TeMol 9KCLEH-
TPUUHO BpLEAJLAXCA MPOGOK, DACIONOKEHHHX B BepxHeil yacTm ueHTpann-
HOi TDYOH 1 CHAOGxeHHHX TDPaHCIOPTHO-pa 3T PY30UHHMI [IPUCIOC OGNeRNT~ -
MU. 30-BTODHX, allapar CHaGxeH OKCIEPUMEHTANbHON NeTnell — orgerbHHY
KOHTYDPOM, M03BOJADLNY BBOJUTE CCrefyeMie 00pasud B MNOTOK OHCTPHX
HeIATDOHOB mopanka 10-° u/cicex u OPraHM30BaTh CenapaTHHY Temio-
CHEM He3aBUCHMBNM TEIUIOHOCHTENeM MONHOC TH Zo 100 kBT mpu Makcumanm—
HO# Termeparype 550 & 6500°C y cxopocty 9-I1 1t/cex,

Haxowney, B-rpernix, aiinapat DP-5 umeer 4 KaHana, Japumx
NYURM HEUTPOHOB D2 3/UHLX OHEDruit, ¥ TemoByD KOIOHHY, JaHHHe
9TiX YCTDOIUCTB NPHBONATCA B Tabn, 7.
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Tadmuua 7
HaumeropaHue HarmenosaHue Bennunxa
yCTpoicTIBa napamerpa H/szceK [IpuMevyaHue
[lyyox GucTpux lfaxcuManpHEE Mo~ 9 Annapat umeer
He’TDOHOB TOK Ha BHXOIE 6.10 2 TaKuX Myy-
ka JIMaMeTpoM
40 MM
[lywox mpoMexyrou- 8
HNX HE!TDOHOB To xe 9.10 JuameTp nyu-
ra 40 MM
[lyyox TenmoBHX o
HEeHATDOHOB To xe 5.10 "
Tennosas xo/n0HHE MaxcuManbHHE NOTOK 12 lemno 0TBO-
TENJI0BHX He/TDOHOB 5.10 IMTCA BO3-

Ty XOM

87.3axapyueHne

llepeyn unxcHeparsl # yueHuMu, paoTawmMMM Haj 11pOGIeMOM peag-
TODOB Ha CLCTDPUX HeliTporax, CTOMT ele MHOro TpygHocrelt, OTBerT
Ha OCHOBHWE TeXHuK0O-3X0HOLMYECKNUE BONPOCH JACT COODPy¥eHMe M 3K~
crryaTamua aTOMHOLW 3JIGKTDOCTAHUMM Ha OHCTDHX HelirpoHax BH-50,

llenTpanbHul arperat CTQHLUMM, €€ PeaxkTop, CIPOEKTHPOBAH TaKKM
00pa30M, YTOOH MOZHO OHJO JIETKQ MEHATEH COCTAB M KOMNO3MIMD AKTHMB-
HOMt 30HH M 9KpaHa. llDexnonaraeTcd 1POBECTH UCIHTAHMA KOMIIOHEHT
CHCTEMH ¥, B NEPBYD OYepeJb TONNMBHHX 3/IEMEHTOB Da3JMUYHHX TUIOB.

DyJIyT uChHTaHH TOIMMBHHE 3JIEMEETH Kak Ha OCHOBE CHjaaBa MNay=-
TOHHA C yraHou ( a Takxe odorameHHOro ypa®a), Tak ¥ Ha OCHOBe
CMeCH TIYyTOHMA C DA3HOTO DOJA MHEDTHHMM pa3CGaBMTeNAMU TUMA XEene-
3a, Oapus ¥ T.m. [IpuMeHeHMe MHEPTHHX pa36aBuUTeNedl OTKpEBaeT Golee
UMPOKKE BOSMOKHOCTM MO CO3ZAHMO HAJeXHHX TOINJIUBHHX BJEMEHTOB,
pacCuMTaHHHX HA GOABWNON YJeNBbHHA TENIOCHEM M JIAMTENBHYD pasoTy
(5 ). B T0 #e BpeMa KOBMOMIMEHT BOCIDOM3BOLCTBA 33 CUET MCIIOJb-
30BaHNA VHEDTHUX pa30aBiiTesiedf yMeHmNaeTCd He Ha MHOTO.

~ Cnepyomuym sTanoM pa3suTua npodiems B CoBeTCKOM Cop3e AsuTcCa

CoopyZerne THNOBOL NPOMHUNEHHOR aTOMHON 3JeKTPOCTAHLMM HA OHCTPHX
Hefirporax EH-250 (cu. npunoxemme ¥ 2). B HacToslee BpeuA Bezercs
9CKM3HOE [POSKTHPOBAHME DTOK cTaHLun, CTPOMTENBCTBO GYEET HAYyaTo
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nocne nmycka B dKCMayaTammb cranuuyu BH-50,

B saknoyeHne eme pa3 MOZUEDKHEM, YTO OCOGGHHOCTH ATOMHHX
9JIEKTDOCTAHUMA Ha CHCTDHX HEH{IDOHGX MPUBOJAT K pAAY QaKkTODO3, BJL::.
DUMX Ha JKOIIOMUKY NMOZOCHHX CHCTEM B DABNMYHEX HANDaBIEHMAX, JTI
PaxTOPU MOXKANTCA TOYHOMY YUYeTy B HacCTOAlEe BpeM:. OueHry pexTa-
0eNBHOCTN CTaHUMH HA OHCTDHX HelfTpoHaxX i ux CpaBHEeHME C ClICTeMa-
MU Ha TEMJOBHX HEMTPOHAX MOXHO GyJIeT CLelaTh JMUb [10CTe HaKoIie-
HUA JOCTATOYHOIO ONhTA OKCIIyaTaluuy MPOMAWJIEHHHX CHCTeM, OJLHaKo
KaKoBH OH HI OHJM DE3YJIBTATH NOKOGHHX UCCJIELOBAHUMA, MOXKHO ceiivac
TBEPRO TOBCPUTH, M0 KDaiiHel Mepe, O JBYX HECOMHEHHHX MpPenUMyLecT-
BaX CuCTeM Ha OWCIDHX HeldTpoHaxs

a) yBepeHHOe MpeBHUCHNE KOIPDUIMEHTA BOCIIPOM3BOJCTBa Haf
eIMHILeL o0ecCreunBaeT BO3MOKHOCTD n%pepaOomm M MCMONb30BAHUA [JIA
HY®J AJEeDHON JHEPreTMKM BCErO U H

6) oGnervyeHne ycuosuit peresepanry aKTUBHON 30HH ¥ M3BJEYEHUA
HaKallIMBaeMoOr o INYTOHMA M3 dKDaHa [1PM BHCOKOM BenMuyHe KO3(OHumm-
€HTa BOCIDPOM3BOJNCTBA CO3JAET BOBMOXHOCTH IJA yJIeWeBTeHUS MOAyYAE—
110M 3JIEKTDPODHEDI UM,

Bce 9TO MO3BONAET TOBOPUTH O NEPCIEKTMBHOCTH CHCTEM Ha OHCT Db
HeliTpoHaX. HeT coMHeHMA, 4TO B Oimieifuen Oy IymeM NMOZOGHHE CLCTEMH
3aliMyT BaHOE 1eCTO B OCUeH nporparise pasBUTHS aTOMHOL DHETeTUKU o

ITuirTeparTy pa

L. Jlednynckuit A.I', w gp. "HccrejoBaHma mo (uiBHUke PEeakKTopoOB Ha
OuCTpuX Heiirpoxax™. Lokman, npencTaBleHHHE COBETCKOE Iene-
ragueid Ha Z- weHeBCEYD KOHQEDEeHLUD MO0 MHUDHOMY HCIOJb30Ba-
HUKX aTOo:H0il JHepriiu

2. Anppees B.H. "lsiepenye 3), 1AyTOHMA-239 1 ypaHa-235 I8 Ou-
CTpuX HelrTpoxos". Joxiag, lEeICTaBleHHH COBETCKON nesera-
LMeH Ha Z-B weHE3CLY!) KOUJEe)EeHINY N0 MUPHOMY MCIOAB30BAHIN
aTOLHOH 2Heprux

S. DoHpavenzo !.I', "UpezHee uncio u CIerTP BTGDUYHLLL HEHTPOHOB"
A40ijaL, NpPeICTaBICHHHI COBETCKOM Jeneraiyell Ha Z-n ..eHes-
CKYD KOHepeumm o r'mpnow MCIONL3I0BIHIK QTOLIHOE dHepru:

To JlefmrHexuil AJl. B p. "lL3MepeHme 300erTLBHHY Ceue,il paInanioti-

HOrO 3axBaTa OWCTDLX HEHTpoHOB". jonian, npercTapielHuli co- -
BETCKOM gpenerauieil Ha 2-p EeHEBCHY: LOH e eHUMD M0 MIDHOTY
KCIIONB30BAHME ATOMHOM 3Heprum
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5. lazaurosckuit O.4. "OKOHOMHKA A7eDPHOTO rOphYero B GHCTPHX
DHepPreT¥yecxux peakropax". LOKJal, NpejcTaBieHHH} COBeTCKOM
feneraumei Ha 2-0 weHEBCKYH KOHDEPEHUMD MO MLDHOMY MCMOAb-

30BAHUND aTOMHON DHEDrHK

OcHoBHHE napaleTpH aTOMHOW 9JeKTPOCTAHLMK Ha

[punoxzenue I

CHCTPHX HeidTpoHax LH-50

Pa3iepHOCTS BenuuuHa
JAeKTDNYeCKad MOIHOCTH KBT 50 000
LuaMeTp anTUBHOK B30HH cH 65
Bucora axTyBHOI 30HH CM 65
TonmuHa 3KpaHa cM 60
Cpepunit TenyoBOit MOTOK B AKTUBHOMH i
30He mcan/mzqac I,8.IQb
CpeJHee YIeabHOE TeNIOBHJEICHME KBT/I 2.3, 800
TennoiiociTeNb - HaTpuit h
O6muit pacxof HaTpud 1% /uac 3500 .
Cperuas CKODOCThL HATpHA &
B aKTi3HO 30HE n/cex 6 %
CrenHdsg TeMnepaTypa HaTpud ™~
HZ BHXOZE O 480
TernepaTypa napa % 415
4ABJIEHNE [apa CI'/CL-IZ 29
llgxcinmiphuil TOTOK HelTDOHOB r/cu“cex 9.1015
KooaduiuesT 30CMpPOM3BONCTBE 1,9
CocTas aKkTUBHOI 30HU
(oGvemuue xomi1)
TeNNOHOCHTEND 0,4
TOMMMBHUE 2JIC:ICHTH 0,47
ROHCTDYKTHBHHE 1:aTeDia 0,I3
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lpersapuresipHUE NMapaMeTpHE pcakTopa aToMMOk
DJICKTPOCTAHUMU HA OuCTDHX Helrponax LI-250
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Ipunosxeune 2

PasuepHocTs 3envynHa
JJIERTPMUECKad MOUHOCTH KBT 250 000
Juanerp QXTUBHON 30HH cM 107
BHCOTAa axTHUBHOU 30HH cH 107
Tonuea dxpaHa cu 60
Cpepuuii TEMM0BOK MOTOK .

B aKTMBHO: 30HE Kkan/uyac 2,5.106
Cpeguee yJlelbHOe TEILIOBHICAEHIIE KBT/N a.3. I 000
TemnnonociiTenp Ha Tpuit
CpejHad CKODOCTH HATDUA M/Cex 9
CpelHad TenmepaTypa HaTpHe

Ha BHXOJE % 540
laKCuMaibHHI NMOTOX HelTPOHOB H/CM CeK I,.')‘.IOI6
{oodiuuMeHT BOCMPOM3BOJCTBA I,8 + 2,0
CocTap axTuBHON 30HH

(oGverHue J0J1)

TETIOHOCHTE b 0,44

TONIMZHEE 3JEMEHTH 0,43

KMAHCTPYLLIMOHHHE MaTepuasH 0,I3
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